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Description
Technical field

[0001] The present disclosure refers to a multi-level
stopcock valve device with a manipulating device with
position indication by enhanced tactical response and the
use of such valve device in an intravenous system used
for infusion therapy to administer drugs to the patients’
vascular system.

Technical background

[0002] There are many types of valve devices typically
used within an IV-system, and a common valve device is
the stopcock valve device. The stopcock valve device
compromises typically of two key components, a valve
house and a rotatable valve member, also called a rotor.
The rotor is arranged at least partly inside the valve
house. The valve house and the rotor share a common
rotational axis.

[0003] The house may have one or more inlets, also
known as aninlet port, which is normally formed as hollow
studs extruding radially outwards from the house, posi-
tioned at the same rotational plane of the common rota-
tional axis.

[0004] The valve normally has one outlet, also known
as an outlet port, that extrudes outwards from the valve,
by a hollow stud, normally integrated with the valve
house. The inlet(s) and the outlet of the valve are nor-
mally angularly spaced around the valve’s rotational axis
on the circumference of the house body.

[0005] The rotor is used to divert fluid from normally
one the valve’s inlet to the valve’s outlet, or from more
than one of the valve’s inlets to the valve’s outlet.
[0006] The simplest stopcock has only one inlet and
one outlet, and is basically justan ON or OFF switch. The
rotor has a manipulating device shaped as a valve handle
and is normally integrated with the rotor so the user can
rotate the rotor to different rotational positions to control
fluid of the valve.

[0007] The handle typically has two protruding grip
vanes, that represents the fluid path of the valve. When
the grip vanes are aligned with the inlet and outlet there is
a fluid path from the inlet to the outlet, and when the grip
vanes is rotated transverse to the inlet and outlet there is
no fluid path between the inlet and the outlet of the valve.
[0008] One other common medical stopcock is the
three-way stopcock, with two inlets and one outlet, where
the three-way refers to the number of fluid paths possible
in different rotor positions, where any of the two inlets are
in fluid communication with the outlet or where two inlets
are in fluid communication with each other. Three-way
stopcocks may have a stop to hinder the rotor from being
rotated to an all open position.

[0009] The four-way stopcock also has two inlets and
one outlet and the same fluid pathways as with the three
way stopcock, but this type of valve also has a fourth
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position called an all open position where the two inlets
are in fluid communication with the outlet.

[0010] Furthermore, some stopcocks may have a
closed off position where no fluid communication is be-
tween any of the inlets and not to the outlet.

[0011] The rotor of the above mentioned valves has
typically at least a through hole transverse and intersects
the rotational axis.

[0012] In some stopcocks the channel is formed in the
intersection between the rotor and valve house, trans-
verse the rotational axis but notintersecting the rotational
axis.

[0013] The different fluid communication positions
mentioned above are achieved by positioning the rotor
around the rotational axis and typically in the same level
at a rotational plane transverse of the common rotational
axis.

[0014] The three-way or four-way stopcock rotor has
normally one or more grip vanes that protrudes radially
outwards form the rotational axis to provide a good grip
for the users’ fingers, but also to indicate the fluid flow
paths of the valve.

[0015] There are normally two types of grip vane phi-
losophy, ON -handle or OFF -handle.

[0016] The ON-handle design with a three-way or four-
way stopcock normally has three grip vanes, where each
grip vane that is co-aligned with the inlets, are in fluid
communication with either the outlet or with each other.
[0017] The OFF -handle design, normally has only one
grip vane and it indicates, when the handle is co-aligned
with an inlet, that this inlet is closed off from fluid com-
munication.

[0018] The handle grip vane(s) are thereby a repre-
sentation of the fluid flow within the rotor.

[0019] There are some stopcocks where the inlets and
outlet are not located at the same rotational plane in
relation to the rotational axis. Typically, these valves
achieve an administration sequence where only one of
the inlets that are located at the same level at the rota-
tional plane of the common rotational axis, is in fluid
communication with the outlet, and where there is no
fluid path possible between the valve’s inlets that are
located at the same rotational plane of the common
rotational axis. These types of valves may have an an-
gular position between each inlet that is called a flushing
position where a neutral flushing fluid is in fluid commu-
nication with the outlet but not to any of the other inlets.
[0020] These type of multi-level stopcocks normally
has a handle integrated with the rotor with one grip vane
extending radially outwards from the rotational axis. The
protruding grip vane is normally an ON -handle philoso-
phy. When the protruding grip vane is co-linear and over
the radially extending inlet, it means that this inlet is in
fluid communication with the outlet. The rotor of a multi-
level valve has not a through hole transverse the rota-
tional axis since it shall communicate with only one of the
inlets in the same plane with the outlet, and close fluid
communication from other inlets in the same plane to the
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outlet. Instead the rotor has a two-part channel, where
first partis a radially extending channel from the rotational
axis to be moved into and out of alignment with one of the
inlets in the same rotational plane, and a second part
extending co-axial with the rotational axis that is always
aligned with the stopcock outlet.

[0021] Single level stopcocks with one outlet con-
nected to the patient via an infusion tube are often limited
to two inlets and one outlet. Since the inlets shall be in
fluid communication with the outlet, the channel of the
rotor must be transverse. This also results in a typical
back and forward movement of the three-way and four-
way stopcock.

[0022] In opposite a multi-level stopcock can have one
part of the channel of the rotor always in connection with
the valve’s outlet, whereas the first part of the channel
moves in and out of alignment with an inlet.

[0023] The simple structure of the channel in the rotor
of the multi-level stopcock has a potential to use many
more inlets than a single level stopcock. With more inlets
angular displaced, the angular spacing is less. A single-
level stopcock may usually have 90 or 180 degree spa-
cing between inlets, a multi-level may have 60 degree.

[0024] In between each inlet there may be a flushing
position, which then makes spacing of each functional
position to only 30 degree.

[0025] Tactical feel enhances the user feedback when
the user can feel it has reached a functional position.
Exemplary valves for administering drug fluids are known
from EP 3 191 168 and US 2017/258991.

Summary

[0026] It is an object of the disclosure to provide an
enhanced tactical response for a multi-level stopcock
with sequential administration of a plurality of drug fluids
with an efficient flushing of the valve between each drug
fluid administration by rotating the handle and where
such enhanced tactical response comprises at least
two functional positions, drug position and flushing posi-
tion.

[0027] In contrast to single level stopcocks with a
through hole transverse the rotational axis, the multi-level
stopcocks have a two-part channel where first part can be
aligned with one of respective multiple drug inlet while the
second part is always connected to the valve outlet.
[0028] Since the multiple flushing positions are con-
secutive after each drug position when turning the rotorin
one rotational direction only there is a need of multiple
flushing positions to be used. Multiple flushing position
and multiple drug positions require aless angular separa-
tion compared to traditional three-way and four-ways
stopcocks and thereby a more distinct and more exact
tactical response is needed. The multiple positions re-
quire a more durable interaction without tearing of any of
the materials used.

[0029] Another object of the disclosure is to secure the
rotor axially in place with an enhanced locking mechan-
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ism whilst enabling ease of assembly.
[0030] In some embodiments the valve may present
the following:

- Anenhanced tactile response for a multi-level stop-
cock, with a rotor having an outlet co-axial with
rotational axis and where the stopcock has multiple
flushing positions where each flushing position is
located in between the previously used drug position
to the next drug position in the sequence.

- The rotor receives drug fluids and a flushing fluid
from each drug position and each flushing position
by rotation of the valve member around its rotational
axis, where each position is enhanced by a tactical
response.

- The rotor has an enhanced locking mechanism that
makes the rotor easy to assemble in axial direction
into the stopcock house but where it is harder to
dissemble without this securement device.

- Arotor with multiple interaction pairs.

[0031] Itis known that the sealing interaction between
the house and rotor must be maintained and a tactical
response should not impair the sealing, and thereby it is
preferred to have force exerted radially inwards towards
the rotational axis from the house outside. However, in
contrary, the collar of this inventive concept is deflecting
radially outwards. New directives to avoid misconnection
of the commonly used Luer connector as stated in the
1ISO80369 ISO standard requires that the material of a
partwith a Luer connector shall have E-modulus over 700
MPa. Meaning that the previous semi-rigid approved
material of a stopcock house now needs to be more rigid.
Thereby the difference between a typically softer material
of a stopcock rotor with a collar and a stopcock house with
the new requirements are even greater.

[0032] With the new requirements it is likely that de-
flection of the softer collar radially outwards is the most
durable design. The opposite would mean that the soft
material that encloses the hard material would need to be
significantly larger in size in order to deflect the hard
house material inwards. This solution would not be ben-
eficial since itwould likely resultin shear forces where the
soft material would tear more. Another possibility would
be to have a very thin design of the harder house material,
but it would then probably be too thin and have risk of
breaking.

[0033] To further improve the torque required to turn
the rotor, more interactive pairs may be used in the collar.
[0034] Another object of the disclosure is to provide an
enhanced axial locking mechanism of the rotor in an axial
position inside the valve house. The rotor and house are
axially fixed by an annular protruding ring of the rotor that
fits into the annular recess of the top part of the house.
[0035] The annular collar may act as an anvil when the
rotor is moved in an axially upwards direction, due to the
fact that the rotor collar encloses the top part of the house
and the resulting radially outward force from the top part
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of the house is counter acted by the radially inward force
of the enclosing collar. The axial locking force increases if
the distance from the top part of the house is increased to
where the annular undercut is, and the distance of the
collar and preferably the collar should reach below the
axial position of the undercut.

[0036] When mounting the rotor axially in place inside
the house, the rotor collar will first enclose and reach
below the top part of the house, before the top part of the
house deflects outwards due to the rotor annular ring.
When the rotor is pressed in place the top part of the
relatively hard house compared to the collar will force the
collar to deflect outwards but not enough to plastically
deform the collar.

[0037] According to a first aspect there is provided a
valve for administering drug fluid as defined in appended
independent claim 1. Further aspects are defined by the
appended dependent claims.

Definitions

[0038] Rotational position should be interpreted as any
angular position of the rotor around the rotational axis.
[0039] Functional position should be interpreted as a
rotational position where there is a tactile response.
[0040] The inlets and outlet of the valve may inter-
preted as the opposite.

[0041] Further objects and advantages of the present
disclosure will be obvious to a person skilled in the art
reading the detailed description given below describing
different embodiments.

Brief description of the drawings

[0042] The valve of the disclosure will now be de-
scribed in detail with reference to the schematic draw-
ings.

Fig. 1 disclose one embodiment assembly, in a per-
spective view

Fig. 2A disclose the stopcock house, in a perspective
view

Fig. 2B disclose the stopcock house, in a side view
Fig. 3 disclose the rotor, in a perspective view

Fig. 4A disclose the rotor, in a front view

Fig. 4B disclose the rotor, in a section view trans-
verse section A-A in Fig. 4A

Detailed description

[0043] Fig. 1 show a multi-level stopcock valve 100,
with a house 200 and a rotor 300. The rotor is rotatable
arranged partly inside the house, where the rotor and
house share a common rotational axis RA. The valve has
a manipulating device 340 that is in this image shown as
integrated as a part of the rotor. An annular collar 350 is
shown axially below the manipulating device. The house
has a top part 201a which is axially closer to the manip-
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ulating device than the bottom part of the house 201b.
The annular collar 350 is enclosing at least partly the top
part of the house 201a. In this embodiment, the house
bottom part 201b has a closed bottom, meaning that
there is no through going hole in an axially direction of
the house.

[0044] Now turningto Fig. 2A thatis showing the house
200 with the rotational axis RA. The top part 201a has
interaction means made by protruding notches 204, that
are angularly spaced around rotational axis at 90 degree
apart. The inner circumferential surface 202 has a cir-
cumference smaller than the circumference of the outer
circumferential surface 203. The rotor is axially locked in
place by a retainer undercut 205 formed at the top part
201a of the house. The house has one or more inlets
210a-f, for received drug fluids. All inlets 210a-f, are
arranged at the same plane transverse the rotational
axis. As best seen in Fig. 2B, there is another inlet 220
located axially spaced at another level at a plane trans-
verse the rotational axis then the inlets 201a-f. In this type
of embodiment, it is not possible to have fluid commu-
nication between each inlet at the same level. The fluid
exits the valve via an outlet 230.

[0045] NowturningtoFig.3,4A and4B, thatis showing
the rotor 300, with the rotational axis RA. The rotor has an
outer surface 302 that is sealingly engaging the inner
circumferential surface of the house 202 shown in Fig 2.
[0046] The rotor is attached to a manipulating device
340 that is in this embodiment shown as integrated with
the rotor. The annular collar 350 is axially placed below
the manipulating device. There is a protruding grip vane
341 attached to the manipulating device 340 and in this
embodiment, it is integrated with the manipulating de-
vice. There is an arrow symbol 342 to visually aid the user
that this handle is an ON handle and showing the in-
tended flow direction. The rotor has in this embodiment
two inlets, where the inlet channel 310 is extending
radially from the inner rotational axis to the outer circum-
ferential surface 302. The inlet channel 310 can receive
fluid from the respective one of the fluid inlets 210a-f
when the rotor is positioned to the position where the
radially extending inlet channel 310 is rotationally aligned
with an inlet. The open recess inlet 320 can in this
embodiment receive fluid from the inlet 220 shown in
FIG 2B. in any rotational positions of the rotor. The
centrally placed outlet of the rotor 330 is co-axial with
the rotational axis and is always in fluid communication
with the outlet 230 shown in FIG 2A,2B.

[0047] The axially recessed grooves 351 are formed
on the circumferential surface 303 of the annular collar
350. The number of recessed grooves is in this embodi-
ment are 12 and they are spaced 30 degrees apart that
will give a tactile response every 30 degree. The number
of grooves can vary depending on how many functional
positions there are on the valve that will be assigned with
a tactical response, typically but not limited to between
4-12 recess grooves and preferably but not limited to
equally angularly spaced apart. The circumferential sur-
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face 303 has a circumference larger than the circumfer-
ence of the outer circumferential surface 203. The collar
350 extending in an axially direction and partly encloses
the top part201a of the house 200 so thatthe grooves 351
and the protruding notches 204 can engage with each
other in each intended rotational position. In other words,
the grooves 351 and the protruding notches 204 can
engage with each other in each functional position.
The collar will deflect radially outwards due to its softer
material compared to the housing material and due to the
collar relatively flexible and thin design. The annular
extending protruding ring 305 is locking together with
the annular recessed undercut 205 of the top part
201a of the house.

Claims
1. A valve for administering drug fluid, comprising:

- a rotational axis (RA),

- at least one inlet (210a-f; 220) for receiving a
drug fluid,

- a valve outlet (230),

- a house body (200),

- a rotor (300), and

- a manipulating device (340) configured to ma-
nipulate said rotor to be rotated about said rota-
tional axis,

wherein said house body (200) having:

- an inner cavity,

- an inner circumferential sealing surface
(202),

- atop part (201a) and a bottom part (201b)
which are mutually spaced along the rota-
tional axis (RA), wherein the bottom part
(201b) is located, more distally from the
manipulating device along the rotational
axis than the top part, and wherein said
top parthas an outer circumferential surface
with a circumference larger than said inner
circumferential surface, and protruding ribs
on said outer circumferential surface,

wherein said rotor having:

- a circumferential sealing surface,

- an annular collar (350) which has a cir-
cumference larger than said outer circum-
ferential surface of said house top part, and
which at least partly encloses said top part
of said house body, and said annular collar
having axial recess grooves (351) arranged
to engage with said protruding ribs of the
house body,

- an annular protruding ring (305), and

- a passageway (310, 330) presenting an
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inlet arranged in the circumferential sealing
surface of the rotor, and an outlet arranged
co-axially with said rotational axis and al-
ways in fluid communication with said valve
outlet (230),

wherein said rotor is rotatable about said rota-
tional axis and arranged at least partly within
said inner cavity of said house body, said cir-
cumferential sealing surface of said rotor being
in sealing engagement with said inner circum-
ferential sealing surface of said house, and said
rotor being configured to be rotated into any
selected one of a plurality of rotational positions
defined by said recess grooves engaging with
said protruding ribs, and

wherein the top part of the house body includes
an annular recess (205) and the annular collar
extends axially past the protruding annular ring
(305) of said rotor to provide a locking mechan-
ism enabled by a radially outward force from the
top part of the house body being counter acted
by a radially inward force from the enclosing
collar.

Valve according to claim 1, wherein the at least one
inlet (210a-f; 220) is a plurality of inlets (210a-f; 220)
which includes a first inlet which is located in a plane
transverse to the rotational axis and axially spaced
from the other inlets (201a-f) of the plurality of inlets
along the rotational axis, and wherein there is fluid
communication between the first inlet and the outlet
in all rotational positions.

Valve according to claim 1 or 2, wherein the protrud-
ing ribs are positioned on the outer circumferential
surface and the axial recesses are positioned on the
annular collar such that the tactile response between
each functional position of the valve is less than 45
degrees.

Valve according to any of the preceding claims,
wherein the number of axial recess grooves (351)
are between 4 and 12.

Valve according to any of the preceding claims,
wherein the axial recess grooves (351) are equally
angularly spaced apart.

Patentanspriiche

1.

Ventil zum Verabreichen eines Arzneimittelfluids,
umfassend:

- eine Rotationsachse (RA),
- mindestens einen Einlass (210a-f; 220) zur
Aufnahme eines Arzneimittelfluids,
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- einen Ventilauslass (230),

- einen Gehausekorper (200),

- einen Rotor (300), und

- eine Manipulationsvorrichtung (340), die dazu
konfiguriert ist, den Rotor so zu manipulieren,
dass er um die Rotationsachse rotiert,

wobei der Gehausekoérper (200) aufweist:

- einen inneren Hohlraum,

- eine innere Umfangsabdichtoberflache
(202),

- einen oberen Teil (201a) und einen unte-
ren Teil (201b), die entlang der Rotations-
achse (RA) voneinander beabstandet sind,
wobei sich der untere Teil (201b) entlang
der Rotationsachse weiter distal von der
Manipulationsvorrichtung befindet als der
obere Teil und wobei der obere Teil eine
aufliere Umfangsoberflaiche mit einem Um-
fang aufweist, der groRer ist als die innere
Umfangsoberflache, und hervorstehende
Rippen auf der duferen Umfangsoberfla-
che,

wobei der Rotor aufweist:

- eine Umfangsabdichtoberflache,

- einen ringférmigen Kragen (350), der ei-
nen groéfleren Umfang als die dufiere Um-
fangsoberflache des Oberteils des Gehau-
ses aufweist und der den oberen Teil des
Hauskoérpers mindestens teilweise um-
schlieRt, wobei der ringférmige Kragen
axiale Aussparungsnuten (351) aufweist,
die so angeordnet sind, dass sie mit den
hervorstehenden Rippen des Gehausekor-
pers in Eingriff kommen,

- einen ringférmigen hervorstehenden Ring
(305) und

- einen Durchgang (310, 330), der einen in
der Umfangsabdichtoberflache des Rotors
angeordneten Einlass und einen koaxial zur
Rotationsachse angeordneten und stets in
Fluidverbindung mit dem Ventilauslass
(230) stehenden Auslass aufweist,

wobei der Rotor um die Rotationsachse rotier-
bar ist und mindestens teilweise innerhalb des
inneren Hohlraums des Gehausekdrpers ange-
ordnetist, wobei die Umfangsabdichtoberflache
des Rotors in abdichtendem Eingriff mit der
inneren Umfangsabdichtoberflache des Gehau-
ses steht und der Rotor so konfiguriert ist, dass
er in eine beliebige ausgewahlte einer Vielzahl
von Rotationspositionen rotiert werden kann,
die durch die in Eingriff mitden hervorstehenden
Rippen stehenden Aussparungsnuten definiert
sind, und wobei der obere Teil des Gehausekor-
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pers eine ringférmige Aussparung (205) auf-
weist und der ringférmige Kragen axial Uber
den hervorstehenden ringférmigen Ring (305)
des Rotors hinausragt, um einen Verriegelungs-
mechanismus bereitzustellen, der durch eine
radial nach aufden gerichtete Kraft vom oberen
Teil des Gehausekorpers aktiviert wird, der eine
radial nach innen gerichtete Kraft vom um-
schlieBenden Kragen entgegenwirkt.

2. Ventil nach Anspruch 1, wobei der mindestens eine

Einlass (210a-f; 220) eine Vielzahl von Einlassen
(210a-f; 220) ist, die einen ersten Einlass ein-
schliefdt, der sich in einer Ebene quer zur Rotations-
achse befindet und axial von den anderen Einlassen
(201a-f) der Vielzahl von Einlassen entlang der Ro-
tationsachse beabstandet ist, und wobei in allen
Rotationspositionen eine Fluidverbindung zwischen
dem ersten Einlass und dem Auslass besteht.

Ventil nach Anspruch 1 oder 2, wobei die hervor-
stehenden Rippen auf der auleren Umfangsober-
flache und die axialen Aussparungen auf dem ring-
férmigen Kragen so angeordnet sind, dass die taktile
Reaktion zwischen jeder Funktionsposition des Ven-
tils weniger als 45 Grad betragt.

Ventil nach einem der vorhergehenden Anspriiche,
wobei die Anzahl der axialen Aussparungsnuten
(351) zwischen 4 und 12 liegt.

Ventil nach einem der vorhergehenden Anspriche,
wobei die axialen Aussparungsnuten (351) im glei-
chen Winkelabstand angeordnet sind.

Revendications

Valve destinée a 'administration d’'un fluide médica-
menteux, comprenant :

un axe de rotation (RA),

au moins une entrée (210a-f ; 220) permettant
de recevoir un fluide médicamenteux,

une sortie de valve (230),

un corps de boitier (200),

un rotor (300), et

un dispositif de manipulation (340) configuré
pour manipuler ledit rotor afin de le faire tourner
autour dudit axe de rotation,

dans lequel ledit corps de boitier (200)
comporte :

- une cavité intérieure,

- une surface d’étanchéité circonférentielle
intérieure (202),

- une partie supérieure (201a) et une partie
inférieure (201b) qui sont mutuellement es-
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pacées le long de I'axe de rotation (RA),
dans laquelle la partie inférieure (201b) est
située plus loin du dispositif de manipulation
le long de l'axe de rotation que la partie
supérieure, et dans laquelle ladite partie
supérieure a une surface circonférentielle
extérieure avec une circonférence plus
grande que ladite surface circonférentielle
intérieure, et des nervures en saillie sur
ladite surface circonférentielle extérieure,

dans laquelle ledit rotor comporte :

- une surface d’étanchéité circonférentielle,
- un collier annulaire (350) qui a une cir-
conférence plus grande que ladite surface
circonférentielle extérieure de ladite partie
supérieure du boitier, et qui entoure au
moins partiellement ladite partie supérieure
dudit corps de boitier, et ledit collier annu-
laire ayant des rainures d’évidement axia-
les (351) congues pour s’engager dans les-
dites nervures en saillie du corps de boitier,
- une bague annulaire saillante (305), et

- un passage (310, 330) présentant une
entrée disposée dans la surface d’étan-
chéité circonférentielle du rotor, et une sor-
tie disposée de maniére coaxiale avec ledit
axe de rotation et toujours en communica-
tion fluidique avec ladite sortie de soupape
(230),

danslaquelle ledit rotor peut tourner autour dudit
axe de rotation et est disposé au moins en partie
alintérieur de ladite cavité intérieure dudit corps
de boitier, ladite surface d’étanchéité circonfeé-
rentielle dudit rotor étant en prise étanche avec
ladite surface d’'étanchéité circonférentielle in-
térieure dudit boitier, etledit rotor étant configuré
pour étre mis en rotation dans I'une quelconque
d’une pluralité de positions de rotation définies
par lesdites rainures d’évidement venant en
prise avec lesdites nervures en saillie, et

dans laquelle la partie supérieure du corps du
boitier comprend un renfoncement annulaire
(205) et le collier annulaire s’étend de maniere
axiale au-dela de la bague annulaire saillante
(305) dudit rotor pour fournir un mécanisme de
verrouillage activé par une force radiale vers
I'extérieur de la partie supérieure du corps du
boitier qui est contrecarrée par une force radiale
vers l'intérieur du collier d’enfermement.

Valve selon la revendication 1, dans laquelle I'au
moins une entrée (210a-f ; 220) est une pluralité
d’entrées (210a-f ; 220) qui comprend une premiére
entrée qui est située dans un plan transversal a l'axe
de rotation et espacée de maniére axiale des autres
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entrées (201a-f) de la pluralité d’entrées le long de
'axe de rotation, et dans laquelle il existe une
communication fluidique entre la premiére entrée
et l'orifice de sortie dans toutes les positions de
rotation.

Valve selon la revendication 1 ou la revendication 2,
dans laquelle les nervures saillantes sont position-
nées sur la surface circonférentielle extérieure et les
renfoncements axiaux sont positionnés sur le collier
annulaire de telle sorte que la réponse tactile entre
chaque position fonctionnelle de la valve est infé-
rieure a 45 degrés.

Valve selon I'une quelconque des revendications
précédentes, dans laquelle le nombre de rainures
axiales (351) est compris entre 4 et 12.

Valve selon I'une quelconque des revendications
précédentes, dans laquelle les rainures axiales
(351) sont également espacées angulairement.
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